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CLAIMS ; 



1. A method of making a genetically modified pl^rtt 

comprising : 

(a) introducing into a plant cell capable o|/being 

transformed and regenerated to a whole plant: 

(i) a DNA construct comprising a repres<5ible lethal 
gene, the activity of whose gene product is/lethal to plant 
cells ; and, 

(ii) a DNA construct comprising a/ repressor gene whose 
gene product is capable of repressiryg the activity of said 
lethal gene product; 



(b) 
and, 



regenerating f^om saia plant cell a whole plant; 



(c) selecting a 

gene segregates indepei| 
lethal gene. 



wherein the inserted repressor 
from the inserted repressible 



2- The metKod of claim 1 wherein the DNA. construct 

comprising the impressible lethal gene is separate from the 
DNA construct ^comprising the repressor gene, and wherein 
selection is Accomplished by crossing the plants generated 
in step (b. 



3. / The method of claim 1 wherein the inserted 

repressible lethal gene and the inserted repressor gene are 
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located on opposite' sister chromosomes of a chromosor 
pair . 

4 . The method of claim 1 wherein the DNA Construct 

comprising the repressible lethal gene is the s&me as the 
DNA construct comprising the repressor gene, ind wherein 
independent segregation is effected by use jof a site- 
specific recombinase or a transposase. 



5. The method of claim 1 whe/ein the repressible 

lethal gene or the repressor gene/or both is under control 
of a tissue-specific promoter. 



6. The method of 

comprising the repressive/ 1 



specific DNA operator 



m 1 wherein the DNA construct 



ri. gene also comprises a 



squence, wherein the repressor is a 
bacterial repressor c^apkbie of binding to the specific DNA 
operator sequence, yand wherein the binding between the 
bacterial represser and the specific DNA operator sequence 
results in repression of the lethal gene. 



7. T/he method of claim 1 wherein the repressor gene 

is under (Control of a constitutive promoter. 



8. / The method of claim 1 wherein the repressor gene 
is uyider control of an inducible promoter. 
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9. The method of claim 1 wherein the activity of/th^ 

lethal gene product comprises over-expression or undei/- 
expression of a naturally occurring plant growth regulating 
substance , 



10. The method/dr claim 1 wherein ther repressible 

lethal gene is selected from the group consisting of: 
oncogenes 1 and 2v oncogene 4 of Agrob/cterium, a gene 
encoding a ribosome inactivating protein, a gene encoding 
diptheria A chain toxin, and a ger^e encoding a 
ribonuclease . 



11. The method 

comprising the reprefesil 
conditionally lethal 



[im 1 wherein the DNA construct 
gene further comprises a 



12. The method of claim 1 wherein the DNA construct 

comprising the /repressible lethal gene is separate from the 
DNA construct/ comprising the repressor gene, and wherein 
the constructs are introduced simultaneously into a plant 
cell capable of being transformed and regenerated into a 
whole pl^nt. 



13. / The method of claim 1 wherein the DNA construct 

comprising the repressible lethal gene is the same as the 
DNA construct comprising the repressor gene, said DNA 
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construct further comprising a DNA sequence that allows 
independent segregation of the inserted repressible lethal 
gene and the inserted repressor gene, 

14. A method of making a genetically modified plant 

comprising : 

(a) introducing into a plant cell capable of being 

transformed and regenerated to a whole plarit : 

(i) a DNA construct comprising a /rirst repressible 

lethal gene, the activity of whose g^ne product is lethal 
to plant cells; 



(ii) a DNA construct 
whose gene product is cap^ 
lethal gene activity; 

(iii) a DNA construct 
lethal gene, the activij 
to plant cells; and, 



zomx 



ble 



rvsing a first repressor gene 
f repressing said first 



5>mprising a second repressible 
if whose gene product is lethal 



(iv) a DNA construct comprising a second repressor 

gene whose gene product is capable of repressing said 
second lethal gofne activity; 



(b) 
and, 



regenerating from said plant cell a whole plant; 



(c) /selecting a plant wherein the inserted first 

represser gene segregates independently from the inserted 
first repressible gene, and wherein the inserted second 
repressor gene segregates independently from the inserted 
seco/id repressible gene. 
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15. The method of claim 14 wherein the DNA construe; 

comprising the first repressible lethal gene is separate 
from the DNA construct comprising the first repressor /gene 
wherein the DNA construct comprising the second repressibl 
lethal gene is separate from the DNA construct comprising 
the second repressor gene; and wherein selection/ is 
accomplished by crossing the plants generated Jin step (b) . 



16. The method of claim 14 wherein/the inserted firs 

repressible lethal gene and the inserted first repressor 
gene are located on opposite sister Chromosomes of a 
chromosome pair, and whereiri/th^p inserted second 
repressible lethal gene ana the inserted second repressor 
gene are located on epposi/fce |^ter chromosomes of a 
chromosome pair. 



17. The method of/ claim 14 wherein the first 

repressible lethal ge/e is within the same DNA construct a 
the first repressor Vgene, and wherein the second 
repressible lethal/gene is within the same DNA construct a 
the second repressor gene; and wherein independent 
segregation is/ef f ected by use of a site-specific 
recombinase or a transposase. 



18. / The method of claim 14 wherein the first 

repressible lethal gene is linked to the second repressor 
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gene, and wherein the second repressible lethal gene is 
linked to the first repressor gene. 

19. The method of claim 14 wherein the first o; 

second or both repressible lethal gene is under control of 
a tissue-specific promoter. 
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The method of claim 14 wherein: 



(a) the DNA construct comprising tpfe second 

repressible lethal gene also comprises /a first specific DNA 



operator sequence, wherein the 
bacterial repressor capable of, 
specific DNA operator sequenc 
between the first bacterial rep v 
specific DNA operator sequenc 
second lethal gene; and, 



epressor is a 
binc££ng to the first 

wherein the binding 
d the first 
suits in repression of the 



(b) the DNA construct comprising the first 

repressible lethal gene/also comprises a second specific 
DNA operator sequence/ wherein the second repressor is a 
bacterial repressor /capable of binding to the second 
specific DNA operator sequence, and wherein the binding 
between the second bacterial repressor and the second 
specific DNA operator sequence results in repression of the 
first lethal qfene, 



21. 

second o 
specific 



/The method of claim 
both repressor gene 
promoter . 



14 
is 



wherein the first or 
under control of a tissue- 
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22. The method of claim 14 wherein the first, or/ 

first and second, repressor gene is under control oy a 
constitutive promoter. 



23. The method of claim 1 or 14 wherein the repressor 

comprises an antisense RNA or a sense gener capable of 
inhibiting expression of the repressible^ lethal gene. 



24. The method of claim 1 o/ 14 wherein the repressor 

comprises a ribozyme capable of/ inhibiting expression of 
the repressible lethal gene .] 



25. The method oft 

repressible lethal ge 
consisting of : oncoge 



4 wherein either or both 
is selected from the group 
sj 1 and 2 of Agrojbacteriuzn, 
oncogenes 1 and 2 ht Pseudomonas , oncogene 4 of 
Agrobacterlum, a/ gene encoding a ribosome inactivating 
protein, a genor encoding diptheria A chain toxin, and a 
gene encoding/ a ribonuclease . 



26. 

and 2 



/ The method of claim 10 or 25 wherein oncogenes 1 
e from Agrojbacteriuzn or Pseudomonas . 
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The method of claim 10 or 25 wherein the 
ribonuclease is Barnase or Tl ribonuclease . 



/ 



The method of claim 14 wherein t/he DNA construct 
comprising a first repressible lethal gene, or the DNA 
construct comprising a second repressive lethal gene, or 
both, further comprises a conditionally lethal gene. 



The method of c 
comprising the first re 
from the DNA construct 
wherein the DNA constr 
lethal gene is separat 
the second repressor cyen 
introduced simultane. 



4 wherein the DNA construct 
le lethal gene is separate 
ing the first repressor gene; 
prising the second repressible 
the. DNA construct comprising 
, and wherein the constructs are 
y into a plant cell capable of 



being transformed afnd regenerated into a whole plant 



31". The/method of claim 14 wherein the DNA construct 

comprising the first repressible lethal gene is the same as 
the DNA construct comprising the first repressor gene; 
wherein tyhe DNA construct comprising the second repressible 
lethal tfene is the same as the DNA construct comprising the 
second/repressor gene, said DNA constructs further 
comprising a DNA sequence that allows independent 
segregation of the inserted first repressible lethal gene 
frcmi the inserted first repressor gene, and that allows 
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independent segregation of the inserted second repressibley 
lethal gene from the inserted second repressor gene. 

^ ^2^1 The method of claim 14 wherein the DNA construct 

comprising the first repressible lethal gene is the/same as 
the DNA construct comprising the second repressor/gene; 
wherein the DNA construct comprising the second/ repressible 
lethal gene is the same as the DNA construct ^comprising the 
first repressor gene, said DNA constructs being contained 
within a single plant transformation vector that allows 
independent segregation of the DNA constructs. 



The method of cla/im 
segregation is effected by/ u< 
recombinase or a transpose 



herein independent 
of v a $dte-specif ic 



^4. The method off any one of claims 5, 19 and 21 
wherein the tissue Specific promoter is a seed specific 
promoter . 



7H 



3-5 

The method of claim >3 wherein the seed specific 
promoter is the phaseolin promoter. 



^J?>. / The method of claim 1 or 14 wherein the plant 
further comprises a novel trait. 
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^ -yf„ The method of claim wherein the novel tr^it 

comprises an altered phenotype, a protein not found im the 
native plant cell, or a protein not found in the native 
plant cell and which confers no detectable phenotype. 



35^ 36 

. The method of claim 3^ or yf r wherein the gene 

encoding the novel trait is linked to a repressible lethal 



gene , 



3? 



y£„ The method of any one of/claims 3^ to y8^ t wherein 

the gene encoding the novelrNirait/ is under the control of a 



seed specific promoter, 



J^d . A method of 

parent comprising a rep, 
expressed during outc/o 
germplasm, comprisi 




f0r a hybrid cross, a male 
ethal gene that is 
ng or introgression of alien 



(a) introducing into a plant cell capable of being 

transformed and/regenerated to a whole plant: 



(i) a DNA construct comprising a repressible lethal 

g en e f the activity of whose gene product is lethal to plant 
cells, unc^er control of a seed specific promoter; and, 



(ii) / a DNA construct comprising a repressor gene, 
whose gfene product is capable of repressing said lethal 
g ene Activity, under control of an inducible promoter; 
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wherein the inserted repressor gene segregates 
independently from the inserted repressible gene^; 



(b) 



regenerating from said plant cell a/ whole plant; 



1(0 jy^ m A method of 

4^ comprising: 

(a) permitting t: 

pollinate; 




(c) generating from said plant, a pLant which is 

homozygous for the repressible lethal g^Cie and inducible 
repressor gene; 

wherein the homozygous plant can function as the male 
parent for a hybrid cross. 



ining the male parent of claim 



lWoa^gous plant to self- 



(b) inducing/the inducible promoter in the homozygous 

plant during the period of time that seed formation takes 
place; and 



(c) 



obtaining the seed. 



42. 



3? VO 

A plant produced by the method of claim £0^ or 



0 9 / A method of producing, for a hybrid cross, a 

female parent that carries a repressible lethal gene, 
comprising : 
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(a) introducing into a plant cell capable of bei/ig 

transformed and regenerated to a whole plant a DNA 
construct comprising a repressible lethal gene, th« 
activity of whose gene product is lethal to plany cells, 
under control of a seed specific promoter; and,/ 



(b) 



regenerating from. said plant cell A whole plant 



J^t. A method of producing, for a/hybrid cross, a 

female parent comprising a repressible lethal gene and an 
inducible repressor gene, comprising: 



(a) introducing int 

transformed and regenerat/ed 

(i) a DNA construct 

gene, the activity of whjgfeej 
cells, under control o 



fnt cell capable of being 
ty a whole plant: 

rising a repressible lethal 
gene product is lethal to plant 
j/eed specific promoter; and, 



(ii) a DNA construct comprising a repressor gene, 

whose gene product/ is capable of repressing said lethal 
g ene activity, upfder control of an inducible promoter; 

wherein the ip^serted repressor gene segregates 
independently^ from the inserted repressible gene; 



(b) 



/regenerating from said plant cell a whole plant; 



(c) / generating from said plant, a plant which is 

homozygous for the' repressible lethal gene and inducible 
repressor gene; 



(c) 




wherein the homozygous plant can function as the fema! 
parent for a hybrid cross. 



i/y A method of maintaining the female parent of 

claim comprising : 

^3 

(a) permitting the homozygous plar)£ to self- 
pollinate; 

(b) inducing the inducible p/omoter in the homozygous 
plant during the period of time / £nat seed formation takes 
place; and 



obtaining the/ seen. 



acecd by the method of any one of 



A plant pr 
claims to 

^ a 

2°i Ho Hz Hi 

Jtf . The /method of any one of claims ^f r to ^ 

wherein saidr seed specific promoter comprises the phaseolin 
promoter. 



?1 fo 47 

^ffi jW^. / The method of any one of claims 4j3^ 4^, ^ to J¥?> 
wherein the plant further comprises a novel trait. 
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The method of claim >€T, wherein the novel tra/it 



sp The method of a 

the gene encoding the no 
seed specific promoter 




comprises an altered phenotype, a protein not found i/i the 
native plant cell, or a protein not found in the native 
plant cell and which confers no detectable phenot/ype, 



l^y ^K5. The method of claim or wherein the gene 

encoding the novel trait is linked to a/repressible lethal 
gene . 



of claims >8 to Jj<f, wherein 
Srait is under the control of a 



Jfl . A method of pifoc^icing hybrid seed comprising a 

repressible lethal/gene and a repressor gene, comprising 

(a) allowing the plant of claim^^ to flower; 

(b) fertilizing said plant with pollen which 
comprises a /repressor gene whose gene product is capable of 
repressing said repressible lethal gene; and, 

(c) / recovering hybrid seed which comprises a 
repressible lethal gene and a repressor gene. 



^/3l A method of producing, for a hybrid cross, a 

female parent that carries a repressor gene, comprising: 
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(a) introducing into a plant cell capable of bein^ 

transformed and regenerated to a whole plant a DNA 
construct comprising a repressor gene; 



(b) 



regenerating from said plant cell a whole plant ; 



(c) generating from said plant a plant/which is 

homozygous for the repressor gene; 



51 J^- 




wherein the homozygous plant can function as the female 
parent for a hybrid cross. 



J5-4"T The method of c]/ain\ wherein the female parent 

is incapable of self -polXO-najflion , 



A plant produced Jby the method of claim p€ or j&C. 



5^f ^[ A method of making a genetically modified plant 

seed comprising a repressible lethal gene that is expressed 
during outcrossing or introgression of alien germplasm, 
comprising : 



(a) 



Ml 

crossing the m^le parent of claim with the 



female parent of claim wherein the repressor gene 

product of the female parent is capable of repressing the 
repressible lethal gene of the male parent; 
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(b) harvesting hybrid seed from the male parent, 

comprising the repressible lethal gene from the mal^ parent 
and the repressor gene from the female parent. 



5X / 

<zT& Jiff'. The method of claim ^^Swherein th^s plant seed is 

s^L f -incompa£i bl p ^ 



Srff. A plant produced by 

claims 1 to b2f, ^ST and 

yt> ft iff 

J>#f. The plant of any /or 

further comprising a marke/i 



le inethod of any one of 



I of claims 42f, AJef, 5,5 and 



^7 The plant 

{Dicotyledoneae) . 



x claim j^gf or which is a dicot 



The, 



'plant of claim or ^9^, which is a monocot 



{Monocotyleaoneae) . 



5?; & 

f a I £2^. / The plant of claim >sT or p4 9 which is a member of 
the family: Malvaceae , Linaceae , Compositae , Fabaceae , 
Euphprbiaceae , or Oleaceae. 
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The plant of claim ptf or ^8T^ which is a member of 
the genus: Brassica. ^ 



^? The plant of claim ^ or which is a member of 

the genus: Linum, Gossypium, Glycine, Arachis , Cartmamus, 
Helianthus , Sinapis, Raphanus, Ricinus or Olea. 

£i The plant of claim ^or $4, wtyich is a member of 

the family Brassicaceae (= Cruciferae) 



The plant of claim /J/8 
napus or rapa. 



>r which is a Brassica 



4? & 

The plant of/claim %4 or which is a a 

rape seed or canola . 



plant . 



ST ^ 

The yiant of claim ^ or which is an oilseed 



k<£ &4 . / A plant transformation vector, for use in 

limiting outcrossing of a plant transformed with said 
vectarr , comprising : 
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(a) a repressible lethal gene, the activity of whos< 
gene product is lethal to plant cells; and, 

(b) a repressor gene whose gene product is capable of 
repressing the activity of said lethal gene product^ * 
Said r^Udihli Jc&U jtwu c^<A scu^l rfy^eSSOi ^e^ju ^Xc^2 J&^&# 



£0 



^ ^ Jtff m A plant transformation vector, for/use in 

limiting introgression of alien germplasm, /comprising : 

(a) a repressible lethal gene, the activity of whose 

gene product is lethal to plant cells/? and, 



(b) 



a repressor gene whose 



repressing the activity of 
scud rtyuSlitdL J&/£d q&nju 



ne product is capable of 
ethal gene product^ 



limiting outcrossing of/a 



A plant transformation vector, for use in 



|fnt transformed with said 
vector or for limiting' introgression of alien germplasm, 
comprising : 

(a) a first/ repressible lethal gene, the activity of 
whose gene proc^dct is lethal to plant cells; 

(b) a first repressor gene whose gene product is 
capable of /repressing said first lethal gene activity; 

(c) / a second repressible lethal gene, the activity of 
whose qj&ne product, is lethal to plant cells; and, 

(d) / a second repressor gene whose gene product is 
capable of repressing said second lethal gene activity. 
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To 



JpZ^ The vector of claim *y^ 9 wherein the first/ 

repressible lethal gene is not linked to the firsl 
repressor gene, and wherein the second repressible lethal 
gene is not linked to the second repressor ger 



<^Q 0 ' The vector of claim yi, wherein the first 

repressible lethal gene is linked to ti/e first repressor 
gene, and wherein the second repressible lethal gene is 
linked to the second repressor gene< and wherein the vector 
further comprises at least one DNA sequence that allows 
independent segregation of £>fc\e /irst repressible lethal 



gene from the first repres 
segregation of the second/ 
second repressor gene, a fV 



wherein : 



ne , and independent 
ressii^le lethal gene from the 
'sformation . 



;or/ge 



trai 



The vector of/any one of claims 7<L' to ^3", 



(a) a first specific DNA operator sequence is linked 
to the second repi?4ssible lethal gene, wherein the first 
repressor is a bacterial repressor capable of binding to 
the first speci/fic DNA operator sequence, and wherein the 
binding between the first bacterial repressor and the first 
specific DNs/ operator sequence results in repression of the 
second letKal gene; and, 

(b) / a second specific DNA operator sequence is linked 
to the /first repressible lethal gene, wherein the second 
repressor is a second bacterial repressor capable of 
bindi/ng to the second specific DNA operator sequence, and 
whe/ein the binding between the second bacterial repressor 
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and the second specific DNA operator sequence results i. 
repression of the first lethal gene. / 



?5\ A plant transformation vector, for us4 in 

generating a parent plant for a hybrid cross ,/comprising : 

(a) a repressible lethal gene, the activity of whose 
gene product is lethal to plant cells, lender control of a 
seed specific promoter; and, 

(b) a repressor gene, whose gene product is capable 
of repressing said lethal gene^ activity, under control of 
an inducible promoter. 



2*6. The vector of 

wherein the repressible 
are not linked. 



65 6? 



>f claims Js*S 9 jrf and >5", 
lal gene and the repressor gene 



6% 61 



jyf \ The vector of any one of claims jxf'and j£ , 

wherein the repressible lethal gene and the repressor gene 
are linked, amd wherein the vector further comprises at 
least one DJQA sequence that allows independent segregation 
of the repressible lethal gene and the repressor gene after 
transformation . 
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-ft- <f(o 

The vector of claim >3 or ' , wherein the at / 



least one DNA sequence comprises a recognition sequen 
a site-specific recombinase or a transposase. 



for 



^% The vector of any one of claims p4 wherein 

the repressible lethal gene or the repressor/ gene or both 
is under control of a tissue-specific prorptoter, 

ft 

^ &6 The vector of claim ^4 wherein the tissue- 
specific promoter is a seed specific promoter. 



The vector of elf 



wherein the seed specific 



promoter is the phaseolin. 



promoter , 



6 S £ 1 7~H 

The vecto/ of any one of claims r jtf and >5 to 
>8 r 7'^wherein a specific DNA operator sequence is linked to 
the repressible ylethal gene, wherein the repressor is a 
bacterial repressor capable of binding to the specific DNA 
operator sequence, and wherein the binding between the 
bacterial repressor and the specific DNA operator sequence 
results in repression of the lethal gene. 



6* 7? 

The vector of any one of claims ^ to ~p^ f wherein 
the/repressor gene is under control of a constitutive 
promoter . 
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The vector of any one of claims to , whereij 
the repressor gene is under control of an inducible 
promoter . 

<g*\ ££T. The vector of any one of claims $4* to r wherein 

the activity of the lethal gene product comprises over- 
expression or under-expression of a naturally occurring 
plant growth regulating substance . 



*S>S The vector of any o 

the repressible lethal gene 



.aims Jrl? to , wherein 
s s ^ected from the group 
consisting of: oncogenes 1 ahd 2^, oncogene 4 of 
Agrojbacteriujn, gene encoding a. ris^osome inactivating 
protein, gene encoding diptneria A chain toxin, and a gene 
encoding a ribonuclease. / 

J2rf. The vector of claim p& wherein oncogenes 1 and 2 

are from Agrobacterinm or Pseudomonas . 



The yGcLOL u£ Claim 86 wheibrin uncuyeiie — 4 — i-s — from 



Aaroba c t e^Ux 



7 



/ The vector of claim wherein the ribonuclease 
is Barnase or Tl ribonuclease. 



105 



6* 



<^<g The vector of any one of claims ptf' to 1^, furth4r 

comprising a conditionally lethal gene linked to the 
repressible lethal gene. 



<^°\ jrf. The vector of any one of claims ^/to y$ wherein 

the repressor gene is under control of a constitutive 
promoter . 



The vector of 
the product of the repr 
RNA or a sense gene or 
expression of the repre 



ny \one/of claims ^9 to wherein 
ene comprises an antisense 
ozyme^capable of inhibiting 
^jble 1 ethal qene. 



v 



The vector of any one of claims &9 to , further 



comprising a ge/fe encoding a novel trait 

<?/ 

^2*- 9^ The vector of claim y$ wherein the novel trait 

comprises in altered phenotype, a protein not found in the 
native p/ant cell, or a protein not found in the native 
plant cfell and which confers no detectable phenotype. 



pfi. The vector of claim ^ or jirf t wherein the gene 

mcoding the novel trait is linked to the repressible 
lethal gene. 



/ 
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Cjt{ The vector of any one of claims ^ to 

the gene encoding the novel trait is under the coj 
seed specific promoter. 



wherein 
ol of a 



0^ Sfl V A plant transformaXi 

generating a parent plant 
repressible lethal gene, tfhei 



>n vegror, for use in 

rid cross, comprising a 
fctivity of whose gene product 



is lethal to plant cells 7,/dyd^r^^ of a seed specific 

promoter . 



A pliant transformation vector, for use in 
generating / parent plant for a hybrid cross, comprising a 
repressor^ gene. 



Plasmid pGl, pG14, pPHAStetl, pGG-14 



